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• Mobility Measurements made in Superfluid Helium at 
~ 1 degree Kelvin 

• Electrons injected into the superfluid where a helium 
bubble forms around the electron consisting of 
several helium atoms 

• Mobility is measured by drifting the bubbles in an 
electric field and measuring the drift time to the 
anode 

• First experiment done in 1969 –– many subsequent 
experiments with refinements
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Motivation



Apparatus to Measure Electron Bubble Mobility
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Electron Bubbles 
(Quantum Objects)

Possible States Effect of Pressure on Electron 
Bubble States
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Fission of Electron Bubbles

Electron appears to be simultaneously trapped in two separate 
bubbles ⇒ fractional electron hypthesis: Electrinos
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Summary of Results and Explanations
• Experiment has been done many times in superfluid Helium with consistent results  

• As experiments were refined more “Exotic Ions” (Fast Ions) became visible 

• Only explanation put forward was that electrons were split between more than one 
bubble; such electrons were individually dubbed electrinos 

• Photoconductivity experiments give consistent results; i.e., light at the proper 
frequency increases photoconductivity ⇒ increasing mobility of bubbles 

• Mobility result is firmly established; interpretation is in question 

• Many think superfluid helium is too complicated  to understand; this does not apply 
to those working with it as evidenced by the large number of quantum calculations 
and correct predictions in the literature 

• Result has no completely independent confirmation that might aide the 
interpretation 

• Objections are of the nature “It can’t happen because that is not the way quantum 
mechanics works”  

• Conclusion:  It is time to do an experiment that does not depend on Superfluid 
Helium
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A conceptual Proposal
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Experiment
• Begin with one electron, or a small number of electrons in IOTA

• Close collimators to one side of the experiment and then the 
other

• Record electron hits in position detector

• Repeat for other side of apparatus

• Open both sides

• Look for evidence that the electron is on both sides at once ⇒ 
less bending –– Peak will broaden

• Scan one magnet at a time to increase signal
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Sample Arrangement

Extraction Kicker

Adiabatic Septum Foil

IOTA

Collim
ator and Spreader

e-

Positio
n Detector 3

Extended Septum/Collim
ator

Dipole Collim
ator 2

Dipole Collim
ator 1

Dipole D1

Positio
n Detector 2 

Removable

Positio
n Detector 1 

Removable

Dipole D2

Septum Collim
ator

5 mr Beam Divergence

Beam Size = .8 cm

1 Kv/cm

2 cm Gap

Variable 3 —> 6 KG

.3 m

1 m

2 m

2 m 4 cm

25 cm

R. Dixon FAST Workshop 6-14-16



“My own conclusion is that today there is no interpretation of quantum       

mechanics that does not have serious flaws.  This view is not universally 

shared.  Indeed many physicists are satisfied with their own interpretation of 

quantum mechanics.  But different physicists are satisfied with different 

interpretations.  In my view we ought to take seriously the possibility of 

finding a more satisfactory theory, to which quantum mechanics is only a  

good approximation.” 

Steven Weinberg 

Lectures on Quantum Mechanics 

Chapter 3, p.102 
2015 
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